In vitro production (IVP) of embryos is a valuable tool in bovine assisted reproduction. IVP embryos show lower pregnancy rates when compared to in vivo produced embryos. The inability of the IVP embryo to hatch from the zona pellucida (ZP) after embryo transfer is believed to be one contributing factor. The aim of this study was to compare the ability of IVP embryos to hatch and develop in vitro after being submitted to laser assisted hatching (LAH) at two different time periods of embryo culture: 144 h (Day 6) and 168 h (Day 7). In vitro maturated oocytes from slaughterhouse ovaries (Ovitra Biotechnologies, Amarillo, TX, USA) were fertilized with frozen/thawed semen from two different bulls (Day 0) and cultured in G1.5/G2.5 medium supplemented with 8 mg mL −1 of BSA (Vitrolife, Englewood, CA, USA) at 38.5 • C, 5% CO 2 , 5% O 2 , 5% N 2 , in humidified atmosphere. On Day 6 post-fertilization, all viable embryos (n = 251), from three replicates, were washed in holding medium (Vigro Holding Plus, Bioniche, Pullman, WA, USA) and divided into four treatment groups: laser assisted hatching Day 6 and Day 7 (LAHD6 and LAHD7), control Day 6 and Day 7 (CD6 and CD7). The groups LAHD7 and CD7 were immediately placed in G2.5 and returned to the incubator until Day 7. Embryos from groups LAHD6 and CD6 were placed in G2.5 in separate wells of a four well dish and covered with 300 µL of mineral oil. Embryos from LAHD6 group had one third to one half of the external edge of the ZP exposed to a laser beam, using XY Clone ® (Hamilton Thorne Biosciences, Inc., Beverly, MA, USA) laser system, with a pulse strength of 90% and a pulse length of 600 µs. The group CD6 was submitted to the same conditions, but did not receive the laser treatment. On Day 7, the experiment was repeated for embryos belonging to groups LAHD7 and CD7. Embryos from all groups were cultured in vitro and evaluated on Day 8 and Day 9 for stage of development. On Day 9, a random sample of embryos from each treatment group (n = 48) was stained with Hoechst 33342 (2.5 µg mL −1 ) and evaluated under UV light to determine the total number of cells. The number of hatched blastocysts was not different (chi-square, p > 0.05) among the groups on Day 9 of culture (LAHD6 = 49/66, CD6 = 38/61, LAHD7 = 42/59, CD7 = 47/65; 74, 62, 71 and 72%, respectively). However, on Day 8 of culture, LAHD6 showed a higher number (p < 0.05) of hatched blastocysts (40/66, 60%), when compared to group CD6 (26/61, 42%). There was no difference between groups LAHD7 (33/59, 55%) and CD7 (31/65, 47%) on Day 8. Comparison of the total number of cells showed no difference (Student's t-test, p > 0.05) among the groups (LAHD6 = 154.8 ± 12.2, CD6 = 184.4 ± 19.5, LAHD7 = 170.4 ± 15.8, CD7 = 162.5 ± 14.6), indicating that LAH does not have a detrimental effect on mean cell production throughout embryo development in vitro. These data show that LAH on Day 6 of culture improves in vitro hatching rates on Day 8, while LAH on Day 7 shows no improvement on either Day 8 or 9.
Embryo transfer is a common practice in reproductive management of large dairy herds. Data from 2 dairies in the San Joaquin Valley in California (5000 lactating Holstein producing 27 500 pounds of milk in 365 days) was used to evaluate the differences in embryo production between lactating (105.3 ± 24.6 pounds of milk/day, 161 ± 85 days in milk and 3 ± 1 lactations) and nonlactating donor cows, from July 2006 to June 2007. Cows were observed daily for estrous signs and superovulation treatment was initiated 10 d later. Cows received FSH twice a day during 4 days in decreasing doses. On the fifth treatment of FSH, cows received an injection of PGF 2α and 48 h later an injection of GnRH. Cows were inseminated 12 and 24 h after the GnRH injection. Uterine flush was performed 7 d after the first AI only in cows that had 2 or more CL. The total number of ova/embryos, viable embryos (transferred fresh or frozen), degenerated, and unfertilized structures were recorded (classified according to the guidelines of IETS). A Bernoulli regression model was fitted using the R software (www.r-project.org) for the variable superovulation response and the covariates were cow condition (lactating or nonlactating), season, and interactions. From 719 superovulated cows, 668 were flushed (92.9%): 86.8% (309/356) of the lactating cows and 98.9% (359/363) of the nonlactating cows (P < 0.01). There was evidence of season effect (P = 0.09). Cows tended to respond less to superovulation treatment during summer and fall. A negative binomial regression model was fitted to the response variables total number of ova/embryo and viable embryos and the covariates were cow condition, season, and interactions. Lactating cows produced fewer (6.77) ova/embryos than nonlactating cows (14.14; P < 0.01). The adjusted means were 5.93 v. 12.53 for fall, 6.30 v. 13.32 for winter, 8.24 v. 17 .40 for spring and 6.32 v. 13.34 for summer, for lactating and nonlactating cows, respectively. Cows produced more ova/embryos during spring (P < 0.01). Less viable embryos were recovered from lactating cows (3.62) than nonlactating cows (5.44; P < 0.01). The adjusted means were 2.52 v. 3.98 for fall, 3.61 v. 5.69 for winter, 4.51 v. 7.12 for spring and 3.37 v. 5.31 for summer, for lactating and non lactating cows, respectively. The production of viable embryos in fall was different from winter and spring (P < 0.01). Lactating cows responded less to superovulation treatment and produced less viable embryos than nonlactating cows, probably because of the increased metabolism due to milk production. Warmer seasons were associated with lower viable embryo production. It is important to have a group of nonlactating donors to increase embryo production in large ET programs. F. A. Di Croce, A. M. Saxton, N. R. Rohrbach, and F. N. Schrick Department of Animal Science, The University of Tennessee, Knoxville, TN Genetic selection has made tremendous progress on economically important traits in the beef industry. Most of the progress has been from quantitative genetics through use of expected progeny differences (EPD). These values allow prediction of differences in progeny of a sire compared to progeny of other sires. Development of EPD for male and female reproductive traits has largely been ignored because of low heritability of reproductive traits, even though reproduction plays a vital role in the economics of beef operations. Therefore, continued research in the area of genetic selection for fertility is becoming increasingly important. Critical limiting factors for animal breeding programs using MOET nucleus schemes include variability in superovulatory response of donor animals and resulting pregnancy of transferred embryos. Thus, the overall objective of this research was to develop genetic parameters associated with MOET to assist producers in identifying animals with greater genetic merit for these protocols. Records were examined from a large-scale MOET system in beef cattle that contained data only for cows in which at least one transferable embryo was obtained. Data on these animals were extracted and analyzed on 10 425 transferred embryos (2900 collections) from 611 donor animals (Angus, Brangus, and Charolais) utilizing semen from 215 bulls. Phenotypic traits examined included pregnancy status of the recipient following transfer (ET-preg; determined by rectal palpation at 60 days post-transfer and/or confirmed calving date of recipient), number of transferable embryos per collection (ET-trans), and number of unfertilized ova at collection (ET-UFO). Basic statistical analysis and pedigree/trait files were developed using procedures in SAS (SAS Institute, Cary, NC). Genetic parameters were estimated for a single-trait animal model using restricted maximum likelihood (REML) procedures in Wombat (Meyer K 2007 Zhejiang Uni. Science B 8, [815] [816] [817] [818] [819] [820] [821] . Wombat also computed EPD and standard errors for each trait evaluated. The model included fixed effects of year as well as random animal and residual effects. The EPD for ET-preg ranged from −6.1 to 4.4% (SE = 2.2 to 4.2) for semen sires (sires of the transferred embryos) and −5.3 to 3.8% (SE = 3.2 to 4.2) for donor animals. Additionally, the heritability estimated for ET-preg was 0.03. Heritability estimated for ET-trans was 0.00, indicating minute genetic variation and thus, EPD were not presented. Heritability estimated for ET-UFO was 0.05 with EPD values (deviation of the number of UFO from the mean) ranging from −0.6 to 0.8 (SE = 0.3 to 0.6) for semen sires and −0.4 to 1.1 (SE = 0.5 to 0.6) for donor cows. As previously shown for reproductive traits, heritability of ET-preg, ET-trans, and ET-UFO was low. Genetic improvement in fertility by selection on embryo transfer traits is possible, but progress would be slow. Further studies are underway on a larger dataset to refine these estimates and to examine repeatability. The objective of this study was to evaluate the use of a second flush for bovine embryo recovery. A total of 319 clinically healthy Holstein cows (247 lactating, 53 dry, 19 nulliparous) with an average age of 5.5 ± 2.5 years were used for this experiment. Superovulation was performed according to a modified method of Baracaldo et al. (2000) . On Day 0 (beginning of the experiment), each cow received 3 mg of estradiol-17β intramuscularly (i.m.) and a progesterone-releasing vaginal insert (1.9 g of progesterone, CIDR, Pfizer Animal Health, Kirkland, QC, Canada) at random stages of the estrous cycle. From Day 4 evening to Day 8 evening, the cows received a total of 380 mg of NIH-FSH-P1 (FolltropinV, Bioniche Animal Health) administered im through 9 injections of decreasing dose (from 70 to 20 mg) at 12-h intervals. On Day 7, the cows received 2 injections consisting of 500 µg of cloprostenol (prostaglandin F 2α analogue Estrumate, Schering-Plough, Pointe-Claire, QC, Canada) given approximately 12 h apart and vaginal inserts were removed 12 h after the last injection. Artificial insemination was performed on Day 10 after treatment with 100 µg, GnRH im (Cystorelin, Merial Canada Inc, Baie d'Urfe, QC, Canada). Embryos were flushed from the uterus of donor cows 6 days after AI. The method consisted of using simultaneously 1 catheter (18Fr Silicone 2-way, Bioniche Animal Health) per uterine horn. Catheters were maintained in place to perform 2 flushes 1 h apart. A total of 1000 mL of flushing media (Complete flush, Bioniche Animal Health) were used, 700 mL and 300 mL for the first and the second flush, respectively. Embryos were assessed for viability immediately after collection using IETS classification. Data were analyzed using the SAS MIXED procedure (SAS Institue, Cary, NC). The mean (±SD) number of embryos collected at the first flushing was 5.87 ± 5.1, 0.92 ± 2.2 and 2.9 ± 4.4 for transferable, degenerate and unfertilized oocytes, respectively. The second flushing yielded 2.32 ± 2.6 transferable embryos, 0.28 ± 0.83 dead embryos and 1.2 ± 2.2 unfertilized oocytes. There was no significant effect of age, day in milk, or stage of lactation on transferable or degenerate embryos or nonfertilized oocytes in each flushing. The embryo recovery method used in this experiment could be used to recover more transferable embryos.
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at the time of embryo transfer. A total of 10 in vivo-derived Day 7 bovine embryos were nonsurgically collected from a BVDV negative and seronegative donor cow. After collection, embryos were washed in accordance with the International Embryo Transfer Society (IETS) standards. Following washing, embryos were placed into transfer media containing BVDV (SD-1; type 1a). The embryos were immediately aspirated into 0.25-mL straws and transferred into seronegative recipients (Day 0). The total quantity of virus transferred into the uterus of each recipient was 900 to 1000 cell culture infective dose 50 (CCID 50 )/straw. This amount of virus was previously shown to be consistent with the average amount of BVDV associated with in vivo-derived and in vitro-produced embryos following standard IETS washing procedures after in vitro exposure to virus. The positive control heifer received 1.5 × 10 6 CCID 50 /straw of BVDV without an embryo. The negative control heifer received 1.5 × 10 6 CCID 50 /straw of heat-inactivated BVDV without an embryo. Serum and buffy coat samples were drawn from all heifers on Days 0, 3, 4, 6, 7, 8, 9, 10, 12, 15 , and 30 after inoculation and analyzed for serum neutralizing antibodies and virus, respectively. The positive control heifer and all recipients of virus-exposed embryos exhibited viremia by Day 6 and seroconverted by Day 15. The negative control heifer did not exhibit viremia or seroconvert. All recipients receiving embryos were assessed for pregnancy using transrectal ultrasonography on Day 30 and 6 of 10 heifers were pregnant. On Day 60 the pregnant heifers were again assessed for pregnancy using transrectal ultrasonography. At this time only 1 of the 6 heifers was still pregnant. However, the fetus was determined to be nonviable and was removed via colpotomy. The fetus, fetal fluids and membranes were determined to be positive for BVDV via immunohistochemistry and PCR. Additionally, 213 base pairs of the 5 nontranslated region of this PCR product were sequenced and found to be consistent with the inoculated strain. Results demonstrate that the average quantity of BVDV associated with bovine embryos after in vitro exposure and washing can result in viremia and seroconversion of seronegative recipients following transfer into the uterus during diestrus. The aim of this study was to evaluate the effect of environmental temperature at the time of embryo collection and transfer on embryo quality and conception rates after transfer of fresh and frozen embryos. Purebred dairy (Holstein, Czech spotted cattle, n = 174) and beef (Charolais, Blonde d'Aquitaine, Piedmontese, Hereford, Limousin and Simmental; n = 72) donors were collected during 2005 to 2007. Donor cows received one application of PGF 2α and superstimulation was initiated 9 to 11 days following estrus with pFSH (Folltropin-V; Bioniche Animal Health, Belleville, ON, Canada) given twice daily for 4 days. Prostaglandin 2α was given on Day 3 of the superstimulation treatment. Donors were inseminated 3 times, with 1 unit of semen on Days 5 and 6 of treatment. Embryo recovery was carried out on Day 7 after insemination. The recipients were synchronized with PGF 2α and embryos were transferred on Day 7 after estrus. The effect of temperature at the time of 246 embryo recoveries and 1338 transfers (fresh and frozen embryos) was analyzed using the GLM, assuming quasi-poisson and quasi-binomial error distribution by R software (www.r-project.org). We evaluated the total number of ova/embryos collected, embryo quality, and conception rates after transfer at the environmental temperatures shown below. Temperatures were divided into the following ranges: A) from −5 to 5 • C; B) from 6 to 15 • C; C) from 16 to 20 • C; and D) over 20 • C. The average temperature values were obtained from the Czech hydrometeorological institute and corresponded to the following seasons: winter (range A and B); spring (range B and C); summer (range C and D); fall (range C and B). Dairy cows were managed intensively in barns whereas beef cows were managed in barns during the winter and on pasture from April until October. In beef donors the mean number of total ova/embryos collected and transferable embryos were 9.1 ± 7.9 and 4.2 ± 4.5, respectively and no significant effect of temperature was detected (P > 0.05). In dairy donors the mean number of total ova/embryos collected and transferable embryos were 7.9 ± 6.0 and 4.9 ± 4.5, respectively and no significant effect of temperature was detected (P = 0.27). Conception rate was greatest (P < 0.001) in temperature range D (63.64%) compared with the other temperature ranges (A = 27.66%; B = 43.65%; C = 43.21%;) in beef cows and in the range C (65.31%) than in the other temperature ranges (A = 34.7%; B = 52.67%; D = 56.25%) in dairy cows. It was concluded that temperature at the time of embryo collection did not affect embryo production and quality. However, environmental temperature did have a significant effect on conception rates in both beef and dairy recipients. Nutritional status may also have contributed to the increased conception in beef cattle during warmer temperatures. However, the optimal period for conception in dairy cows was in temperature range from 16 to 20 • C, because of the potential adverse effect of heat stress in high-yielding cows.
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EFFECT OF GRANULOCYTE-MACROPHAGE COLONY-STIMULATING FACTOR AND INSULIN-LIKE GROWTH FACTOR-1 ON DEVELOPMENT AND POST-TRANSFER SURVIVAL OF BOVINE EMBRYOS PRODUCED IN VITRO
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Granulocyte-macrophage colony-stimulating factor (GM-CSF) is a multifunctional cytokine that has been implicated in the regulation of preimplantation embryonic development in several species. Insulin-like growth factor-1 (IGF-1) can increase the proportion of bovine embryos that develop to the blastocyst stage and increase embryo survival following transfer to heat-stressed, lactating dairy cows (Block J et al. 2003 J. Anim. Sci. 81, 1590-1602; Theriogenology 67, 1518-1529). The current objective was to test whether addition of GM-CSF and IGF-1 to culture medium enhances development and post-transfer survival of in vitro-produced bovine embryos. Holstein COC shipped overnight in a portable incubator in oocyte maturation medium were fertilized with X-chromosome selected sperm from Holstein bulls. X-selected sperm were used because females were preferred. Morulae and blastocysts were collected at Day 7 after insemination and transferred at Day 7 after ovulation to lactating dairy cows subjected to a modified OvSynch protocol. In Experiment 1, conducted from June 29 to August 31, embryos were cultured in KSOM-BE2 alone, KSOM-BE2 with 100 ng mL −1 of Arg 3 -IGF-1 or KSOM-BE2 with 10 ng mL −1 of recombinant BoGM-CSF. Treatments were added at Day 1 after insemination. As compared to control embryos (17 ± 2%), the percentage of cleaved embryos that became transferable morulae or blastocysts at Day 7 was increased (P < 0.05) by GM-CSF (25 ± 2%) but not by Arg 3 -IGF-1 (18 ± 2%). There was no significant effect of treatment on pregnancy rate at Day 30 to 35 [34% (n = 52), 35% (n = 51), and 43% (n = 55) for control, GM-CSF, and IGF-1, respectively] or calving rate (27, 35, and 40%) although values were numerically greater for cows receiving IGF-1 treated embryos. In experiment 2, conducted from September 7 to February 1, embryos were cultured in KSOM-BE2 alone, KSOM-BE2 with 100 ng mL −1 Arg 3 -IGF-1 added at Day 1 after insemination, or KSOM-BE2 with 10 ng mL −1 recombinant BoGM-CSF added at Day 5 after insemination. GM-CSF, but not IGF-1, increased the percentage of oocytes (P < 0.03) and the percentage of cleaved embryos (P = 0.05) that became transferable morulae or blastocysts at Day 7. The percentage of cleaved embryos becoming blastocysts was 14 ± 1% for GM-CSF, 14 ± 2% for Arg 3 -IGF-1 (P = 0.11), and 10 ± 1% for controls. Treatment with GM-CSF increased (P = 0.056) the percentage of cows pregnant at Day 30 to 35 [34% (n = 79), 43% (n = 107), and 27% (n = 44) for control, GM-CSF, and IGF-1, respectively]. Data on calving rate are currently being collected; to date, 86% of calves were female. Results indicate that embryo competence for post-transfer survival can be enhanced by treatment with GM-CSF at Day 5 after fertilization.
Research supported by USDA Grant 2006-55203-17390, BARD Grant US-3986-07 The aim this study was to evaluate the effect of the addition of LH in superovulatory response and embryo production in Santa Inês sheep. Ten donors with 60.3 ± 10.7 kg and BCS of 3.9 ± 0.3 were superovulated in a cross-over design, with a 60-day interval. Estrus was synchronized with a progesterone-releasing intravaginal device (CIDR™; Pfizer Animal Health, Brazil) inserted on Day 0 and replaced by a new one on Day 7, that was maintained to Day 14. Two doses of 37.5 g of D-cloprostenol (Prolise™, Arsa, Buenos Aires, Argentina) were administered, on Days 7 and 14. Donors also receive 256 mg of pFSH (Folltropin™, Bioniche, Belleville, ON, Canada) in 8 decreasing doses, starting on Day 12. On Day 14, all females received 200 IU of eCG (Novormon ™, Syntex, Argentina). On Day 15, the animals were homogeneously allocated in 1 of 2 groups: Control (GC, n = 10) and treated (G-LH, n = 10). Ewes in GC did not receive exogenous LH, whereas ewes in G-LH were treated with 7.5 mg of LH (Lutropin™, Bioniche), on Day 15. All females were inseminated by laparoscopy, with frozen-thawed semen, 42 and 48 h after CIDR removal. On Day 21, the embryos were surgically collected. The superovulatory response was classified in scores: (0) 4 or fewer CL; (1) between 5 and 10 CL, and (2) 11 or more CL. Means were compared using Kruskal-Wallis test and percentages using chi-square (P < 0.05). Most of donors (70%, 7/10) from G-LH presented a superovulatory response classified as score 2, and the remaining (30%, 3/10) as score 1, whereas, half of the controls were classified as score 2 and half as score 1. Ovulation rate tended to be greater in 85.4% v. 105/135, 77 .7%, P = 0.08). The number of CL (mean ± SD) was 10.5 ± 3.8 in GC and 13.5 ± 4.84 in G-LH, but was not statistically different. The number of anovulatory follicles (AF) did not differ between groups (GC: 3.0 ± 3.2; G-LH: 2.3 ± 1.6), but the proportion of AF tended to decrease in G-LH (30/135, 22.2% v. 23/158, 14 .5%, P = 0.08). Considering embryo production, there was no difference between GC and G-LH (P > 0.05) related to number of recovered ova/embryos (6.1 ± 4.6 v. 8.4 ± 5.2), viable embryos (3.8 ± 4.3 v. 4.2 ± 5.2), unfertilized (1.7 ± 3.4 v. 2.0 ± 2.9) and degenerated embryos (0.7 ± 0.7 v. 2.2 ± 2.9), respectively. Data showed that the addition of LH tended to increase ovulation rate and to decrease the proportion of AF, but did not affect the number of viable embryos. D. A. Roper, F. N. Scenna, A. M. Saxton, J. L. Edwards, N. R. Rohrbach, and F. N. Schrick Department of Animal Science, The University of Tennessee, Knoxville, TN Increasing efficiency and success of MOET continues to be a goal of researchers and practitioners. Although numerous studies report success in establishing pregnancies, fewer evaluate term development and report number of live calves born. In a previous study, Scenna FN et al. (2008 Reprod. Fertil. Dev. 20 , 154) exposed embryos to 3 different medium treatments while being collected from superovulated beef donors on Day 7. Medium treatments consisted of a commercially available medium plus 1 mL of DMSO (Control), commercial medium plus 100 nm of AL-8810 (AL100), or a commercial medium plus 1000 nm of AL-8810 (AL1000). Embryos were evaluated for grade and stage according to IETS guidelines. Embryos (n = 1734 at 6 locations across 13 replicates) were transferred (fresh or frozen in ethylene glycol) by 4 experienced technicians. Pregnancy rates were determined by ultrasonography 28 to 35 days after transfer and were increased in recipients receiving embryos collected in media containing AL100 (65%) and AL1000 (60%) compared with Control (50%; P < 0.05) as previously reported. As a continuum of this research interest, pregnancy retention rates (PRR) of recipient animals receiving embryos exposed to a prostaglandin F 2α receptor antagonist (AL100 or AL1000) during collection or serving as nontreated controls were determined. Pregnancy retention rate was defined as the percentage of animals calving that were diagnosed pregnant at 28 to 35 days after transfer. From this pool of recipient animals, calving information was available to date on 494 confirmed pregnancies (presence of an embryo with a heartbeat). Data were obtained on 192 Control, 108 AL100, and 194 AL1000 recipients and analyzed using generalized mixed model analysis of variance (Glimmix) in SAS (SAS Institute, Cary, NC). Similar to initial pregnancy rates, PRR did not differ between AL100 and AL1000 (89 ± 0.04% and 90 ± 0.03%, respectively; P > 0.10); therefore, these groups were combined (AL) for subsequent analysis of PRR. Regardless of treatment, overall PRR were 88 ± 0.01% for fresh and 85 ± 0.03% for frozen embryos (P > 0.10). Additionally, gestation length (days) was similar between recipient animals receiving Control (282 ± 1.19), AL100 (281 ± 1.30) or AL1000 (281 ± 1.17; P > 0.10). However, addition of AL to collection medium of embryos increased PRR compared with Control (90 ± 0.03% v. 83 ± 0.03%, respectively; P = 0.06). Currently, an interaction was not noted between freezing method and media treatment (P > 0.10). Although collection of data continues, addition of a prostaglandin F 2α receptor antagonist to the collection medium of embryos improves PRR of recipient animals without altering gestation length. Hormonal estrus synchronization followed by heat detection of recipient animals is a widely used technique in embryo transfer (ET) programs around the world. However, the successful outcomes of ET rely heavily on appropriate heat detection of recipient animals. Additionally, limited availability of personnel and time to detect heat makes ET impractical at times. Therefore, pregnancy rates (PR) following a timed embryo transfer (TET) program were evaluated taking into account different variables of recipient cows, donor embryos, and season of transfer under field conditions in Argentina. Recipient cows were synchronized utilizing a progesterone (P4) intravaginal device (DIB, Syntex, Argentina) for 7 days. On Day 0 (day of DIB insertion) 2 mg of estradiol benzoate (EB) i. were administered to all recipient cows. Fresh (n = 1746) and frozen (n = 2047) beef bovine embryos were nonsurgically transferred into recipient cows on Day 9 after PG. The effects of body condition score (1-9, BCS I: ≤5, n = 804 and BCS II: ≥6, n = 2989), corpus luteum (CL) score (CL1: prominent papilla, n = 932, CL2: small papilla, n = 2028, and CL3: asymmetric, n = 833), location of embryo placement in uterine horn (upper, n = 3566, and lower, n = 227), and type of recipient such as heifer (n = 487), lactating (n = 1010), or dry cows (n = 2296) on PR were evaluated. Additionally, stage of embryo development (4-7), quality (1-3), and season of transfer (spring, summer, fall, and winter) were included in the analysis. Pregnancy rate was confirmed by rectal palpation 60 days after ET. Data were first screened by chi square and then analyzed by Proc Logistic of SAS (SAS Institute Inc., Cary, NC). Overall PR was 54.7%. body condition score, CL, type of recipients, stage of embryo development, and year were not significantly (P > 0.05) associated with PR. As expected, cows that received direct fresh embryos had 1.49 times greater odds of conceiving (odds ratio, OR = 1.49, 95% CI: 1.22 to 1.82) than those receiving frozen embryos. Additionally, cows receiving embryos graded as quality 1 had greater probability to conceive (OR = 1.62, 95% CI: 1.34 to 1.95, or OR = 1.64, 95% CI: 1.25 to 2.21) compared to quality 2 or 3 respectively. Moreover, embryos placed into the upper portion of uterine horn were more likely (OR = 1.48) to conceive than those placed in the lower uterine portion. Regardless of embryos and recipient cow variables analyzed, there was a greater probability for cows to conceive during winter (OR = 1.41, 95% CI: 1.13 to 1.95) as compared with summer. In conclusion, synchronized recipient animals for a TET program resulted in acceptable PR for both fresh and frozen embryos. Results suggested that the quality and location of embryos (upper portion) in uterine horn were the most important variables associated with PR in recipient cows. Therefore, TET is a viable and practical option allowing a successful outcome for many beef operations where availability of personnel is limited.
SUPEROVULATORY RESPONSE AND EMBRYO PRODUCTION INFLUENCED BY THE ADDITION OF LH AND EFFECT OF THE REPEATABILITY IN SANTA INÊS SHEEP
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PREGNANCY RETENTION OF BOVINE RECIPIENTS FOLLOWING TRANSFER OF EMBRYOS EXPOSED TO A PROSTAGLANDIN 2α RECEPTOR ANTAGONIST DURING COLLECTION
FACTORS AFFECTING PREGNANCY RATE FOLLOWING TIMED EMBRYO TRANSFER PROGRAM IN CATTLE UNDER FIELD CONDITIONS
